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A-pillar on a motor vehicle 

The invention relates to an A-pillar on a motor vehicle 
according to the precharacterizing clause of patent 
10 claim 1. 

The supporting pillars of a motor vehicle contribute 
particularly to the strength of the stiffness of the 
vehicle body. In particular in the case of 

15 convertibles, the pillars, in particular also the 
A-pillar, fulfill the object of protecting the 
occupants in the event of the vehicle overturning. It 
is necessary in this case that the A-pillar is not 
pressed in during a conventional overturning of the 

20 vehicle. 

This requirement is conventionally achieved by the fact 
that, especially in the case of convertibles, a steel 
tube is fitted into the A-pillar in order to increase 
25 the strength. Sheet -metal shells are arranged around 
the steel tube and are joined together at flanges to 
form a closed A-pillar. 

This complicated construction, which comprises the 
30 steel tube and a sheet-metal shell structure, in which, 
as a rule, a plastic covering is also provided for the 
A-pillar, leads to the A-pillar considerably obscuring 
the driver's field of view. This obscuring of the 
driver's field of view is called viewing angle 
3 5 obscuration. To reduce the viewing angle obscuration, 
it is constantly endeavored to reduce the cross section 
of the A-pillar, in which case a compromise always has 
to be made with regard to the deformation strength of 
the A-pillar. 
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The object of the invention is to provide an A-pillar 
for a motor vehicle which has a reduced viewing angle 
obscuration in comparison to the prior art and at the 
5 same time provides increased safety in a crash. 

The object is achieved in an A-pillar on a motor 
vehicle with the features of patent claim 1. 

10 The A-pillar according to the invention has a 
windshield flange which is suitable for the securing of 
a windshield. In this case, the windshield flange runs 
essentially along the A-pillar and has an essentially 
uniform cross section along its profile. 

15 

The invention is distinguished in that the A-pillar is 
of single-part design in the region of the windshield. 
A single-part design of the A-pillar renders 
superfluous a fold which is otherwise customary in the 
20 prior art and at which two half shells of an A-pillar 
are placed together by joining. Omission of this fold 
reduces the overall cross section of the A-pillar, 
which contributes to a reduction in the viewing angle 
obscuration . 

25 

This fold is usually used at the same time as a 
windshield flange for the windshield. In the design 
according to the invention, the windshield flange is 
integrated in the cross section of the A-pillar. This 

3 0 means that the wall region which forms the windshield 
flange at the same time bounds the hollow cross section 
of the A-pillar. The windshield therefore bears 
directly against the A-pillar and is secured therein. 
The omission of the fold customary in the prior art and 

35 the integration of the windshield flange in the 
A-pillar likewise contribute to reducing the viewing 
angle obscuration . 
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The term viewing angle obscuration signifies a measure 
of the extent to which the A-pillar obscures the all 
round view, i.e. the viewing angle of the driver. On 
account of the different sitting positions of different 
5 drivers and the different viewing angle obscuration 
arising as a result, complex computational models are 
prepared which define the viewing angle obscuration in 
reproducible form. One of these models is EEC standard 
77/649, another model is found in SAE J 10 50. 

10 

The A-pillar according to the invention enables a 
reduction in the viewing angle obscuration according to 
EEC 77/649 by approximately 2 to 3 degrees to be 
obtained. 

15 

In an embodiment of the invention, the windshield 
flange is formed by an indentation, which runs along 
the A-pillar, in the cavity cross section of the 
A-pillar. This embodiment enables the windshield to be 

2 0 placed in a simple manner from the outside onto the 

A-pillar and to be adhesively bonded. In an 
advantageous embodiment of this indentation in the 
A-pillar, the windshield flange is completely formed by 
this indentation. 

25 

The A-pillar has particularly high strength if it is 
produced from cast steel. The casting of the steel also 
advantageously facilitates the single-part production 
according to the invention of the A-pillar in the 

3 0 region of the windshield. 

Particularly high strength and good corrosion 
resistance are obtained if the A-pillar is produced 
from a chromium-nickel special steel. 

35 

A suitable production process for the A-pillar is a 
low-pressure casting process, in which in particular 
steel is pressed by a gas pressure into the casting 
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molds. This process is particularly readily suitable 
for producing large components, such as, for example, 
an A-pillar, with comparatively small wall thicknesses. 
The wall thicknesses realized for the A-pillar 
according to the invention are generally between 1.6 mm 
and 8 mm, preferably between 1.6 mm and 4 mm, 
particularly preferably between 1.6 mm and 3 mm. 

Advantageous embodiments of the invention are explained 
in more detail in the figures below. 

In the figures: 

fig, 1 shows a diagrammatic illustration of an 
A-pillar, 

fig. 2 shows a cross section through an A-pillar with 
integrated windshield flange and a windshield, 
and 

fig. 3 shows a conventional multipart A-pillar 
according to the prior art . 

Fig. 1 illustrates a typical A-pillar 2. The 
illustration of the A-pillar 2 here is restricted in 
the upper region of the A-pillar 2. In principle, an 
A-pillar 2 (not illustrated here) may also be of 
single-part design in such a manner that it runs into a 
lower region of the vehicle where it is connected to a 
sill. An A-pillar constructed in this manner is 
depicted by way of example in the form of the prior art 
in fig. 3. 

The A-pillar illustrated in fig. 3 shows an A-pillar 
according to the prior art. It is composed of a 
plurality of individual sheet-metal shells and sheet- 
metal parts which are not provided here with reference 
numbers. Steel tubes are still inserted into the 



P803807/WO/1 

- 5 - 

assembled sheet -metal shells to reinforce the A- 
pillars. When the sheet -metal parts according to fig. 3 
are joined, which takes place as a rule by spot 
welding, a joining fold is always necessary. This 
5 joining fold points outward as seen from a cavity of 
the A-pillar. As a rule, this joining fold is used as 
the flange for the windshield. 

By contrast, the A-pillar 2 in fig. 1 is of single-part 
10 design. It has a windshield flange 4 in which a 
windshield 6 (not illustrated in fig. 1) can be 
inserted . 

Fig. 2 illustrates a sectional illustration through the 
15 A-pillar and through the windshield. The A-pillar 2 has 
the windshield flange 4 which, in this embodiment, is 
illustrated in the form of an indentation 12 . A wall 
region 8 which forms the windshield flange 4 at the 
same time bounds the hollow cross section 10 of the 
20 A-pillar 2. This means that the windshield flange 4 is 
integrated in the hollow cross section 10 of the 
A-pillar, with the formation of an additional fold 
being omitted. 

25 Fig. 2 likewise illustrates the manner in which the 
windshield 6 is inserted into the windshield flange 4. 
The windshield 6 is preferably adhesively bonded into 
the windshield flange 4. The dashed lines 13 indicate 
the extent to which the viewing angle, as seen from a 

30 sketched driver's position 14, is obscured by the A- 
pillar 2. In this case, it is to be noted that the 
angle which the two dashed lines 13 enclose is not 
identical to the viewing angle obscuration. 

35 The production of the A-pillar 2, as illustrated in 
figs. 1 and 2, preferably took place by a low-pressure 
casting process. One possible process here is "FONTE 
MINC (FM) " . This is a low-pressure process casting 
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counter to gravity, using a sand mold. An advantage of 
this process is the rapid filling of the mold in a 
manner low in turbulence, A further possibility of 
producing the low-pressure casting is to apply a gas 
5 pressure to the side of the melt, the gas pressure 
causing the melt to be pressed into a sand mold. 

These low-pressure casting processes are suitable in 
particular when ferrous metals are used. It is also 

10 possible here for special steels, for example high- 
alloy chromium-nickel steels, such as the special steel 
Nitronic 19D, to be cast in an advantageous manner. 
This production process can likewise realize a small 
wall thickness which is not customary for casting of 

15 steel. The wall thickness of the A-pillar 2 according 
to the invention shown in fig. 1 is between 1.6 mm and 
6 mm. However, the largest region of the A-pillar has 
walls between 1.6 mm and 3 mm. By means of these low 
wall thicknesses, paired with the very high strength of 

20 the steel used, which has a tensile strength (Rm) of 
above 600 N/mm^ with a modulus of elasticity of 
virtually 200 kN/mm^, can result in a very compact 
construction of the A-pillar. 

25 The compact construction of the A-pillar with the small 
wall thicknesses leads to a significant reduction in 
the weight of the component. This process can be used 
to produce A-pillars which weigh between 4 kg and 6 kg. 
At the same time, the compact construction of the A- 

30 pillar leads to the viewing angle obscuration of 6 
degrees, as is customary in the case of conventional 
vehicles, being reduced to 4 degrees, EEC standard 
77/649 was taken as a basis for this measurement, 

35 The A-pillar, as illustrated in fig. 2, is bionically 
optimized in accordance with the computer aided 
optimization (CAO) method or in accordance with the 
soft kill option (SKO) method. This means that, based 
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on a normal loading state, the lines of force in the 
A-pillar are calculated and the thickness of the 
component is increased along the lines of force. 
Outside the calculated lines of force, the thickness of 
5 the material is minimized. This leads in turn to the 
material at this point being able to be thinner or even 
entirely left open. This leads in turn, for example, to 
cutouts 16 in fig. 1, which are illustrated in the 
A-pillar 2. These optimization methods make it possible 
10 to further reduce both the weight of the component and 
the cross section of the A-pillar, which in turn 
contributes to an improvement in the viewing angle 
obscuration. 

15 In principle, the A-pillar 2 according to the invention 
can also be produced by other production processes. For 
example, "internal high-pressure forming (IHF)" is 
appropriate as the production process. However, this 
process has the disadvantage of only enabling uniform 

20 wall thicknesses to be obtained, which leads to it not 
being possible for the advantages of bionic 
optimization to be used. This leads in turn to an 
increase in the weight of the component, since all of 
the regions of the A-pillar are configured with the 

25 maximum necessary wall thickness. 

A further process which is suitable for the production 
of the A-pillar according to the invention is, for 
example, aluminum or magnesium diecasting. However, 

30 taking the specific strength of the materials magnesium 
and aluminum into consideration, the A-pillar would 
have to be of such thick configuration in its wall 
region that the advantage of weight over the steel 
casting would be wasted and an A-pillar of aluminum and 

3 5 magnesium would therefore be heavier than one made from 
steel casting. 



